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The primary tensile stress, corresponding to the simplified mode of failure de¬ 
picted in Fig. 29.6, is 


S t = 


w 

2 B(R - r) 


(29.25) 


In comparing the two models based on Eqs. (29.24) and (29.25) a convenient 
nondimensional ratio A = R/r can be used. This procedure then yields directly 


S 7.04(A - 1) 

S t ~ A 


(29.26) 


In the conventional practice of machine design, A = 2, for which the stress 
ratio based on Eq. (29.26) yields a value of 3.52. The nominal tensile stress of the 
type given by Eq. (29.25) is the most damaging from the point of view of fracture 
propagation because of the relatively large amount of elastic energy stored and 
available to drive the crack. Furthermore, as the crack develops, the net area is 
being progressively lost, thereby increasing the nominal stress. Since the elastic 
energy stored is proportional to the square of the stress per unit volume of the 
stressed material it is easy to see the role of the nominal stress. Hence, the local 
tensile stress of the type described by Eq. (29.24) is most likely to be responsible for 
crack initiation. By the application of relatively high factors of safety, the nominal 
stresses can be kept at a low level and the corresponding calculations should not 
present undue difficulties. Unfortunately, the more rigorous analysis of a local 
stress concentration can be very complicated and requires advanced knowledge of 
materials behavior supported by a well-conceived experimental program. 

The characteristics of eyebar geometry, reported by Faupel [21] can also be 
investigated on the basis of a thick-ring model. The hypothetical boundary for 
such a ring is illustrated in Fig. 29.8. 


THICK-RING METHOD OF EYEBAR DESIGN 

In general, when performing the analysis of a curved member of a relatively sharp 
curvature, it is customary to assume that plane sections remain plane during bend¬ 
ing while the neutral axis is displaced toward the center of curvature, which in 
this particular case coincides with the center of the eyebar. For a circular ring of 
a rectangular cross section, such a displacement can be obtained in a closed-form 
solution and then approximated using the theorem of Maclaurin. Denoting the 
relevant displacement of the neutral axis by <5, the following simplified relation may 
be obtained: 

<5 = rF{ A) (29.27) 

where 


F(X) = 


(A — 1) 2 (A + 1) 
8(A 2 + A + 1) 


(29.28) 



